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Electrostatic Filter for Flue Gases 

The invention relates to an electrostatic filter for a fine 
gas, for the exhaust gas of heating plants in particular. 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants- In order to be accepted, a * 
precipitator suitable for this purpose mu3t in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter • The known cleaning 
measures are too expensive for non-industrial use. In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner* In 
addition, the washing pf such a filter raises wastewater 
problems. 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
Oaintenance costs of which are kept within reasonable limits, 
and which are easy to service* " 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points- at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes -and the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner i.e., with the * 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush? however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends? of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in flash 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is* 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber* namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may. be 
filled into paper bags, for example. 

The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber arid a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. , 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-TI in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode. 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode. 

Figure 5 shows a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes,. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13 • 
While passing corona discharge points 141 of energized 
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electrodes 14, the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the inconqplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

i Iti order to maintain the effectiveness of the filter, it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited • T*o this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
^ precipitating eletrodes 13 to be cleaned using brushes 

according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. £he removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 
^removable hood 111, and energized electrodes .14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 1$1 situated on it, which can be 
removed from the filter chamber 11 after the hood 111- is 
(Lifted off - 



) 
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Energized electrodes 14 are connected directly to the 
•voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 -is 
Jif ted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure* by a sleeve 
18, which fills the open space between the filter^chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14, 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel' 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags. 
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Claims 

F1 An electrostatic filter comprised of a filter chancer 
having an inlet opening for the gas to be cleaned at the 
.bottom of the chamber and a discharge opening for the 
cleaned .gas at the top of the chamber and several grounded," 
tubular precipitating eletrodes situated in the chamber at a 
distance "from one another, extending in the flow direction 
* of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
Wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2* An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with" one another, covering 
the intermediate spaces between them r and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, * 
wherein the precipitating eletrodes are widened to form a 
hexagon ally shaped bundle* 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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6. The electrostatic flii- a ~ 
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der Yerbrennung ron £ esten, iliis si gen ami gasfdrwigen 1 
Brennotoff en entsteheiiaeil Banohgasen sina In verschie- 
denen AusXtthrungafornen befcannt. Bekaomt slnd lnabecon- 
aero sweistufige, mit Hoohspanimng betriebenerBlelrtro- 
filter, bestehend ans etner Pilterkaaner nit einer sin- 
trittsSffnung XQr das an reinigende (fas am Stifl der Zan- 
mar una einer AustrittsSffnung fur aas gereinigte Gas • 
am Kopf aer Karamer una etner Mehrzahl iron in der Kammer 
ira Abstand Tronelnander angeordneten, sioh in Stromungs- 
rlchtung des Gases erstrecJcenden, geerdeten, rohr£Sr«i- 
gen Biedersohlagselelrtroden sowie Jconzenlmrisch darin an- 
geordneten spannungsfdhrenden Elelrtroden, die an ihren 
freien, der BIntrittsSffnung fttsr das Gas sugewandten Bn- 
den Sprdhspitzen aufweisen. la inhonogenen elektrisoben 
Spxtthf eld der Ionisationszone dieser Pilter werden die 
ita zu reinigendeu Gas enthaltenen fasten una/oder flflasi- 
gen Partikel unipolar anfgeladen und in homogen rtatischen 
Md der AbscheidnngSBone ans den, Gas nledergescfaiagea* 

Die Pilter.wuasen Ton Zeit 2U Zeit gereinlgt werden, das ' 
neiitt die an den Hiederschlagseiefctroden abgeschiedenen 
Partikel mttssen entfernt werden. Bel iriudstriellen Anla- 
gen geschieut dies durch Battel* oder ELopf en uittels 
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eigens data* laatatllerter Vorrichtangen oder aber dorch 
Vascaea dee *ilters. Mr den nichtindastrielleu Biasata 
sind die bekannten Jieinigang>ma]8aaamen za aufVeadig. Ixm-. 
bestmdere klebende Baokstande aos der Verbromitmg fiussi- 
ger Brenastoff e lassen sloh aaf dlese Weiae ntnr uavoru 
staadig eaitf exaeo: Das Vaacaen eiaes so-lofien Ptlters wirft 
isudem Abwasserprobleue auf. " - 

Die der Brfinauag zagraadeliegeade Aufgabe 1st es, einen 
BXektoof liter fdr ate ibscaeidaag vcm festea una flfiasi- 
gen BartilcelB ane dera Abg ae dnsbesondere tod nieWroaloBtri- 
ellen Heizangeaailageri zu aoaaff ea, desaea Jtoseh'aCfbngs- 
aad Baterbaltangs^sten sich in vertretbareti Greazeu hal- 
ten and. der leioht' zu wartea- lot. 

* 

Die Attfgabe wird erflndungsgeinaB ait einea Blektrofilter 
gelifct, der ans einer Bilterkamner mit einer Bintritts- 
offnaag far das za-xeiaigende Gaa aa BuB der Kaaaer and 
elaer AaetrittsSffaaag fur das gereiaigte Gas a » iopf der 
Kaaaer and elaer Hearzahl von in der Kaaaer la Abatand W- 
eiaaader aageordaetea, sloh la StromaagBrlohtttag des Casea 
erstrecfceadea, geerdeten, inbrforoigea Ittederachlagaelektre- 
dea oovle Jconzeatrieoh darla aageordaetea apaanungsfubxmd^ 



2206057 

Elektroden, die an ihren freien, dor Bint r i tt o offntmg fOr 
das Gas zugewandten -End en, SprGhapitsen aufweisen, beateht 
mid daduroh gekennzeio fane t*. 1st , daB sSatliohe spaniamge- 
fObrende Elektroden an einesi sioh oberhalb der Hieder- 
dohlagaelektroden erstreekenden Eahmen h3ngend In den Hie- 
dersohlagselektroden nach Abheben elner die E ilterkamme?: 
abschlle Bend en Hanbe sub der Eiltex&ammer gemeinoam ent- 
nehmbar angeordnet sind* 

Pie erfindUDgsgewaB vorgesehene MSglichkeit der Entnehm- 
barfceit der spanntuigsfahrenden Elektroden aas der geoff- 
neten Pilterkaamer eroffnet'die Moglichkext, eowohl die 
epamncngsfahrenden Elektroden ale mch die Eiederachlage- 
elektroden wit in enteprechender Voiae auegestalteten Bttr- 
s ten Ton Hand, also mit gerirgstea ap^artivesa Axtfwand, zu 
reinigen, raid zwar durctagreit ender als dies oit den tibli- 
oben BeinigungsmaBnahmen oSglioh 1st* Babei konnen die ein- 
zelnen Elektroden naoheinander mlt einer EinzelbQrata durch- 
geputst warden,, es kann aber each eine Hehrzahl Von Elek- - 
troden, gegebenenf alls das ganse Elektrodenbttndel, oit ent- 
eprechenden BttrstensStsen anf .eimnal gereinigt warden* 

In waiter er. Ausgeataltung der Erflnitmg liegen die an ibrear 
au8trittflseit"igen Stirnseiten aufgewelteten Hiedersohlags- 



elektroden mlt ihren" ant geweiteten End en miter tfberdeckurig 
der Zwteonenrauoe bflndig geg'enelnander an unci Bind -yon 
. oilier den verbieibenaen Sana swisphen -PHterfcammerwandtuig ** 
mad Blektrodenbnndel afesohlriaenden Hanschette etngefaflt, 
so daB das gesamte 6as/iwangalanf ig die Hiederaohlagselek- 
troden darohstrSmena der Beinigung unterworfen wird. ZwecJc- 
raafligerweiee eind- die Biederacblagselektroden unter Bil-. 
dung einee sechseckigen Btmdes' aufgeweitet. Varans resul- 
tiert die groflte Paotaoagsdichte der Elektroden vcogL damit 
das Optimum an rerbleibendem Stromongsgnerschnxtt. 

Die Ponktion der eiektrischen leiter fur die spanhungefiih- 
r end em Blektroden kann von der gemeinsamen, eioh auf in 
der Pllterkammer angeordneten Isolatoren absttttsenden Bal- 
terung f8r die Biektroden, namlioh den Babjsen una den aa- 
ran angeordneten, die Blektroden tragenden -Irarersen, tiber- 
noaaen verden* 

Ana Sicherheitegrflnden kann der die Biiterkamoer absohlies- 
aenden HaUbe ein die elektrische Terbindnng swit?ohen deri ** 
apannungB^lhrenden Blektroden. baw. deo die Blektroden tra- 
genden Bahmeri und der Spannnngsguelle beia Abheben der Han- 
be unterbrecbender Schalter zngeordnet sein. 
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Daait der Abrieb T*n den Iledersoh^elelrtrod^ a«s de* 
2*lterWer entferat werden i^, ge ht die Kite^mer 
bodenaettig ^ofc^erweiBo la ^ pouter art* Schieber- 
roraoiaaB Uber, a«s de. der Abrieb ^ to PaplersacJce ^ 
gefflixt wlrd. ... 

\ ^ ^ ***.»i«oh- a ^ «ad Ka»in angeordnet. M lt 
eiaer ei*fc*ittseei*ig vorgeeehenea Droaael^pe iaan der 
) ^aa 2tt trttt in die Pilte^^r uaVerbxoohe* werdea uad 
I auroh eine aastri.ttsseitlg ^gesehenen ^aeMappe Jcaaa 
«e Btawirkuag des Eaml^ogea aof die Pilterka.aer unter- 
brpehen verdefa. Me erforderliche Hochspammag lur die 
apannuagefubxeadea-Blettrodea Uefert ein daft* vorgesehe- 
aor ^leichriehter. 



~ a*eXog fcar . W e m aer *m er atBh be _ 

to*, aae set™* Btoate »a i^trteUen AOa- 

gen, bel de.*, ra ^ ^ 

tert. Bs zel^en: 
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*igur 1 einen Yertiialsohnitt aurch <Len ' 

*i*ter, . - 

.*%«r 2 - etoen Scluittt each Ltoie H - rf 
. In Figur 1 , 



Pigur-3 



Figur 4 



Jigar 5 



Wgar 6 



die Braafsioht anf einerffieaer- 
echlageelefctroae, * 

die toaiclrt 4er Sprtthspitze eiaer 
spgxmmig^fahrena en EleJrtroae, 

etoen Buratenkopf far die Jfieder- 
achlagselefctroden, 

etoeh Baratenfcopf sxtc die apannraige- 
*ahrendett 21ektrodea.~ 



Iter Ulter beateht ana aer to Slime der to -*ig«r , 
saiohaeton Pf*x« ™ do. OT retoigende* ^ darehatrSaten 
mtericammor 11, wobei die Btogrctaae 12 fcwisohe* <le* to - 
aer J*lter*a«aer 11 angeordneten Btfcdel Siederschla^el^ 
trade* 1 3 una den sentrtofch «. dexx HtoaerBchla^elefcteoden 
13 a^eordneten, apaniungsftthrenden Blektroden H passier* 
werden, Beto Paaatoren de* Sprahapifeen 141 der apamfcnga. 
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fuhrenden Elektroden U warden die in Gaa befindlichen 
Sohwebestoff e - feste und/oder flflssige Partikel als ter- 
brennungsproaukte bfcw. BttokatSnde sqb "der unroll stand igen 
Ye'rbrennnng - unipolar aufgeladen ana die unipolar aafge- 
ladenen Partlkel sod ana an der Jnnenwandung 131 der Jtteder- 
soblagselektrode 13 "abgescbieden.. 

PBr die Jlnf reohterhaltang der Wirksamkeit dee Piiters let 
J es erforderiich, insbepondere die Eiederechlag^'elektroden 
13, an den en sich die abgeschiedenen Partikel absotzen, von 
Zeit &\ Zeit ztt reinigen. Zu die sea Zweck iat eine Entnebm- 
barkeit der spannungsfubrenden Elektroden 14-. ana der pil~ 
terkamtaer 11 und damit aus den Eiederscfiagselektroden 13 . 
vorgeeehen, die es gestattet, die Hiederschlagselektroden 

13 nit BOrsten genSB Pigur 5 und die spannungeiubrenaen 
Elektroden 14 nit Bfirsten geoSB Pigur 6 an reinigen. Pie 
Hdgliohkeit isur Bntnabme der epannungefftbrenden Elektroden 

14 ana der Pilterkamner .11 vird daduroh erStthet, daB das 
Oberteil der Piiterkaamer 11 als abnehnbare Haube 111 ausge- 
bliaet 1st, ana die apannungBfttbrendm Elektroden H^geaein- 
sao an einer aus einem Sahaen 16 und daran angeordneten Tra- 
rersen 161 besteheriaen Tragerkonstruktion- auf gehangt sind, 
die nach Abheben .der Haube 111 ana der Pilterkamaer 11 ent- 
nehnbar 1st. 
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aar^ateUten Spamn^sguelle umittelbar dareh die 1*1- 
tettlen frareraen 161 una dea leiteaden, an die S^m^ 
^elle-aageaohloaaeaen ( 17) Bah^n 16 Tertoiai . ^ g± _ 
oherhaitagr^ea 1st dafUr Serge getragea, daB der W- 
162, 171 bei. ^heben der Hauba 11-1 taeM^ob**/ - 
wird. - - 



e toe aen i^ien Baa. Aachen de r MXte*™,.^^ 122 

a» «. ate 1? 4m slaaexeMaeBajBktto _ 

aen , 3 nnd a«, epert^efateendaa 1* atfroortrfcrt. 

13 ' m " 9e " flw *» *<*le»**e aktauW *,t. 
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Anapruoh 



0 mettrofiXter, bestehend an? eiaer Mteikamm 
Stetrlirtsofftomig fOr-daa zu zreinigende 



mer raid eincr 



Ana trtttsatfnnng 



i?r mi-fc etner 
SgB ao PuB der Kan- 



fSr das gereinlgte Gas 



Kopf der- Kaaner und etaer Hehr^ahi von in der Kanmer _ 
^stmd voneinander angeordneten, sieb In Stromangsricb-- 
tttng des eases erstreckeaden, geerdeten, rohriTSrartgen 



derschlaggelektrodea 



Ute- 



sowle *<m»artriscb darin angeordneten* 



KUttroden, dio aa ilrcen freien 



der 



XoiUm SprUhopit- 



wifl oder 



MntrltteSffaung far das Gas eugefcehrtea 
2611 80f V eiB « n ' '«* ate Abacheidaag von fasten 
nnssigen partikeln sua de» Abgas ron Hei^anlagen, da, 

******* spannttagsfOhrendea He* 
trodea an einem slob oberbalb der FlederscblagseXeWen 
eratreokenden Bahaei baagend In den Hlederscbiagselektro- 
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-den nach. Abhoben einer ale Silterk annex abschlle Ben- 
den Hatibe sob der.Pilterfcainffler gemeinsara. eartneknbar 

- . • 

angeorcbxet stifle * 

- * • »•* 

2. ElektrofiTter nach. luspmch 1, dadnrch gekennseiohnet, 
aaB die an ihreh anstarit-teeeltigen Stirnselten aufgeweite- 
ten Hiederschlagselektroden mi* Ihren atrfgeweiteten Enden 
rarter Uberdecfcnng der ZwisobJsarSuiae bfindig gegeneinander 
aaliegen tmd von einer den xerbleibendett' HaaiB zwieohen 
ItUertaomerwandnng tmd meJctrodenbdrdel abschirraendea 
Hansche-tte eingef aflt uLnd , 

3-- Blektrof liter nach .ansprnch Z, dadtabh-gekeamzeichnet, 
- daB die mederschlageelektroden inrter BUdmig eines sectas- 
eekigen Sondes aufgeweifcet eind. . 

4. mektrof liter nach den InsprSohen 1 bis. 3, dadnrch geke^in-. 
seiohiiet, daB der eichdber In der jnterkaainer angeordne- 
te Ieolajoren abstdtasende, ait die Bjannungardhrenden Biek- 
ttoden tragenden Sravereen vereehene Bahmen and die fraveri 

* m aie elefctrischen leiter fur die epannimgBfnbrenaen 

IBlektroden sind. 
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5. BXekt^ofi«er nach den iaajrftoban 1 bis +, aaitaroh ge- 
fcemiKelolmet, -daiB der aieMtetlcansfer absehUeSenaei 
Haabe ain ate elattriaahe Yarbtaaaag sviaahe* a«a epan- 
. nungeftthrenaeii. SUktrodan bw. de* ate XleJctroden Wa- 
rden -Bahaea ratf dar Spaanu^aquaXla balm -Abhaben dar 
Haube rarterbrecheaa'ar Sohaltar sugaordnet let. 

malrtrofllte* nach den laaprflchen 1 bis 5, dadarofa. go- 
tem^lclmet, dafl die l^tterkamme* bodeaaaitig in e ix«b 
Iriahter nit SchiaberreraahlaJJ flbergebt. 
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